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Abstract. The paper presents an XML annotation structure for corpora of letters, and a 
series of processings for complex visualizations, obtained with XSLT transformations and 
with the RederBench environment. The underlying idea is the usage of the polyphonic 
model of discourse, which is very well suited for capturing the weaving of threads of 
discussions involving debates. As a case study was taken the correspondence between 
Leibniz and Clarke. 
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1. Introduction 


In Europe of the 16-18 centuries, many philosophical and scientific debates have 
taken place by exchanging letters in what was called the "Republic of letters" 
("Respublica literaria"). 


In recent years, the interest in analyzing these debates has increased. For example, 
at least two major projects have this subject, at Stanford University in the US 
(http://republicofletters.stanford.edu/) and in a COST action in the EU (http: 
www.republicofletters.net/). 


A powerful tool for the investigations on the Republic of letters is information 
technology and, particularly, Natural Language Processing (NLP). In this 
direction, this paper presents a framework for the analysis of the correspondence- 
debate of ideas, and its implementation using NLP, based on the polyphonic 
model [1], inspired from Mikhail Bakhtin’s ideas [2]. 


As a case study, the correspondence between Leibniz and Clarke [3] is used. 
These debates of ideas are very important and interesting because they implicitly 
involve Isaac Newton, whose disciple is Clarke, the discussions therefore being 
directly related to Newton's ideas. 


Consequently, the correspondence reflects the confrontation of the ideas of two 
titans of science and philosophy, including topics such as God, space, time, soul, 
miracles, nature, etc. [3]. 
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A 
Collection of PAPER S, 
Which paffed between the late Learned 


Mr. LEIBNITZ, 


AND ( 


Dr. CLARKE, 


In the Years 1715 and 1716, 
Relating to the 


PRINCIPLES 


OF 
Natural Philofophy and Religion. 
With an APPENDIX, 


Fig. 1. A volume containing the exchanged letters between Leibniz and Clarke [4]. 


2. The corpus 


The corpus of correspondence contains eight letters, four authored by Leibniz, 
who starts the correspondence, and four written by Clarke. After the first letter, 
each of them has direct references to the previous one. Even if he did not authored 
any of the letters, Isaac Newton is a participant at the debate implicitly, through 
the ideas attributed to him and advocated by Clarke. 


The corpus has been annotated in two phases. The text of the corpus was firstly 
semi-manually annotated according to the Document Type Definition (DTD) used 
for conversations [5], which included only annotations for turns (in our case, 
letters) and utterances (according to the paragraphs of the text). The references 
made in text were coded as the explicit references in the case of chats. 


As source for the text was considered the version at 
http://www.earlymoderntexts.com/assets/pdfs/leibniz1715_1.pdf, 
last accessed at 22 October 2017. 


In a second phase, new annotations were introduced in order to code the main 
subjects of the discussion and the indirect utterances (“tutt”), that means 
utterances that are emitted by a person, but attributed to another. This latter 
element has an attribute for polarity (positive or negative). 


An example of using these new elements of annotation is the following, where 
Leibniz writes what Newton said: 


<Turn nickname="Leibniz" nr="1">Leibniz's first paper (November 1715) 


<Utterance genid="1" ref="-1"> 1 Natural religion seems to be greatly on the 
decline -in England-, where many people’ hold’ that human 
<subject>soul</subject>s are made of <subject>matter</subject>, and others 
contend that <subject>God</subject> himself is a corporeal being, -i.e. a body-. 
</Utterance> 
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<Utterance genid="3" ref="-1">3  <iutt pol="positive'>Newton says _ that 
<subject>space</subject> is an organ-like a sense-organ- by which 
<subject>God</subject> senses things. <C w="disj">But</c> if 
<subject>God</subject> needs an organ to sense things by, it follows that they 
don't depend entirely on him and weren't produced by him.</iutt> 


¥<Dialog team="1"> 
¥<Participants> 
<Person nickname="Leibniz"/> 
<Person nickname="Clarke"/> 
</Participants> 
Leibniz-Clarke papers G. W. Leibniz and Samuel Clarke Clarke 1: (26.xi.1715) 
v<Body> 
¥<Turn nickname="Leibniz" nr="1"> 
Leibniz's first paper (November 1715) 
¥<Utterance genid="1" ref="-1"> 
1 Natural religion seems to be greatly on the decline -in England-, where many people hold that human 
<subject>soul</subject> 
s are made of 
<subject>matter</subject> 
» and others contend that 
<subject>God</subject> 
himself is a corporeal being, -i.e. a body-. 
</Utterance> 
¥<Utterance genid="2" ref="-1"> 
2 Locke and his followers aren't sure whether the 
<subject>soul</subject> 
is material and naturally perishable. 
</Utterance> 
¥<Utterance genid="3" ref="-1"> 
3 
¥<iutt pol="pos"> 
Newton says that 
<subject>space</subject> 
is an organ-like a sense-organ- by which 
<subject>God</subject> 
senses things. 
<c w="disj">But</c> 
ate 
<subject>God</subject> 
needs an organ to sense things by, it follows that they don't depend entirely on him and weren't produced by him. 
</iutt> 
¥<1-— 
Clarke translates Leibniz as speaking of how <subject>God</subject> &apos;perceives&apos; things; <c w="disj">but</c> 
> 
</Utterance> 
¥<Utterance genid="4" ref="-1"> 
4 Newton and his followers also have a very odd opinion regarding 
<subject>God</subject> 
"s workmanship. According to them, 
<subject >God</subject> 
"s watch -the universe- would stop working if he didn't re-wind it from 
<subject >time</subject> 
to 


Fig. 2. An example of annotation. 
The full DTD used in annotation is: 


<!ELEMENT Dialog ( #PCDATA | Participants | Turn )* > 
<!ATTLIST Dialog team NMTOKEN #REQUIRED > 


<!ELEMENT Participants ( Person+ ) > 
<!ELEMENT Person EMPTY > 
<!ATTLIST Person nickname NMTOKEN #REQUIRED > 


<!ELEMENT Turn (#PCDATA | Utterance )* > 
<!ATTLIST Turn author NMTOKEN #IMPLIED > 
<!ATTLIST Turn nickname NMTOKEN #IMPLIED > 
<!ATTLIST Turn nr NUTOKEN #REQUIRED > 


<!ELEMENT Utterance (#PCDATA |c | iutt | page | ref | subject )* > 
<!ATTLIST Utterance genid NUTOKEN #REQUIRED > 
<!ATTLIST Utterance ref NATOKEN #REQUIRED > 
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<!ELEMENT c ( #PCDATA ) > 
<!ATTLIST c w NMTOKEN #FIXED "disj" > 


<!ELEMENT iutt (#PCDATA | c | ref | subject )* > 
<!ATTLIST iutt pol (neg | pos ) #REQUIRED > 


<!ELEMENT subject ( #PCDATA ) > 
<!ATTLIST subject attr CDATA #IMPLIED > 


An example of the full annotation is presented in the Figure 2. 


3. Analysis of the corpus 
3.1 The polyphonic model 


The correspondence between members of the Republic of letters includes debates 
on complex subjects related to philosophy, science, and religion as in the case of 
the letters exchanged by Leibniz and Clarke. Moreover, discussions usually 
include many times ideas of other people (for example, Newton in the previously 
mentioned case) or influential mentalities. Therefore, a deep analysis of the 
discourse is needed and, as, in our opinion, classical discourse analysis in NLP is 
not offering suitable tools; we considered that the advanced polyphonic model of 
discourse [1, 6, 7] is needed. 


The polyphonic model is based on the theories of the Russian philosopher Mikhail 
Bakhtin [2]. He considers that dialog is omnipresent in our lives, that multiple 
voices are present in any text, even in a word, that the ventriloquism phenomenon 
occurs (one person speaks with the voice of another), and that sometimes voices 
weave in a polyphonic way. In our extension of the ideas of Bakhtin, 


“we consider a voice in a general sense, not reduced to the physical, acoustical 
dimension. We rather consider it as a distinct, differential position with 
persistence and interference with other voices. We consider that, for example, 
an utterance, that means a word, especially if it is repeated ..., an idea, a reply, 
a book or even a non-verbal act ... may become a distinct voice through its 
echoes and influences in the subsequent utterances. Of course that we consider 
as voices also the participants to a conversation or even groups of persons (for 
example, minorities), because they represent distinct positions, with persistence 
and that interfere with other voices, be the other persons, groups or voices in a 
general sense (for example, ideas or replies that influences them).” [1]. 


Therefore, in addition to the obvious voices of the participants (explicit or 
implicit, for example, Newton in our case), we identify voices also starting from 
the topics discussed in the correspondence. For this purpose and for analyzing the 
inter-animation of voices, we use and XSLT _ transformations 
(https://www.w3.org/Style/XSL/) and the NLP tools developed under the 
ReaderBench platform [8] of the corpus represented in XML. 
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An example of using XSLT transformations for the visualization of the distribution of 
the main concepts in the correspondence of Leibniz and Clarke is shown below. 


===Leibniz Letter nr. 1 

1 - -1 - soul, matter, God, 

2 --1 - soul, 

3 - -1 - space, God, God, 

4 - -1 - God, God, , time, time, time, , , 
God, God, , God, 

===Clarke Letter nr. 1 

5 - 1 - mathematical, , God, 
mathematical, matter, 

6 - 2 - soul, mathematical, 

7 - 3 - space, God, God, God, space, God, 
God, God, God, space, , 

8 -4-, God, , God, God, , God, , God, 
God, 

===Leibniz Letter nr. 2 

9 - 5 - mathematical, mathematical, 
mathematicians, , mathematics, time, 
mathematical, mathematics, 
mathematics, God, , , 

10 - 5 - matter, space, matter, matter, 
space, matter, matter, God, space, 

11 - 7- space, God, 

12 - 7 - soul, space, , soul, soul, soul, 

13 - 7 - God, soul, 

14 - 8 - God, , , God, God, God, God, , , 
God, , God, 

15 - 8 - God, God, 

16 - 8 - God, God, , God, 

17-8 -, God, God, , God, 

18 - 8 - God, soul, 

19 - 8 - God, 

20 -8-,, time, time, God, , soul, 
===Clarke Letter nr. 2 

21 - 9 - mathematical, , matter, 
mathematical, mathematical, 
mathematical, , , God, God, 

22 - 10 - matter, mathematics, matter, , 
matter, matter, God, matter, matter, God, 
23 - 11 - space, God, space, 

24 - 12 - soul, soul, , soul, , , space, space, 
25 - 13 - God, soul, God, 

26 - 14- 

27 - 14 - God, God, , , God, , 

28 - 16 - God, time, God, God, , God, 
29 -17-,, God, , God, 

30 - 18 - God, 

31 - 19 - God, God, , 


32 - 20 - God, God, God, God, God, soul, 
soul, God, soul, God, God, soul, God, 
God, God, 


===Leibniz Letter nr. 3 

33 - 21 - mathematical, mathematics, 

34 - 21 - space, 

35 - 21 - space, space, space, God, space, 
God, , 

36 - 21 - time, space, time, space, , space, , 
37 - 21 - , space, space, , space, space, , 
space, God, , , space, space, God, 

38 - 21 - time, God, , time, time, time, 
time, time, time, 

39 - 21 - God, space, God, God, 

40 - 21 - God, God, God, 

41 - 22 - matter, God, space, matter, God, 
matter, space, matter, matter, space, 
God, 

42 - 23 - 

43 - 24 - soul, 

44 - 25 - God, soul, soul, soul, 

45 - 27 - , God, , God, 

46 - 28 - God, God, 

47 - 30 - God, God, 

48 - 31 - God, God, God, , 

49 - 32 - God, God, , , 

===Clarke Letter nr. 3 

50 - 33 - mathematical, mathematical, 
51 - 34 - , God, matter, space, space, 
space, space, space, , space, space, space, 
52 - 35 - , space, God, space, God, , space, 
, time, space, space, space, time, , time, 
53 - 36 - space, God, , God, , space, time, 
54 - 37 - 

55 -38-,, God, 

56 - 39 - 

57 - 40 - , God, God, 

58 - 41 - matter, , matter, , God, 

59 - 42 - 

60 - 43 - soul, soul, soul, 

61 - 44 - God, soul, God, God, 

62 - 45 - 

63 -46-,,, 

64 - 47 - God, 

65 - 48 - God, God, God, , God, space, , 
66 - 49 - God, God, , , 
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===Leibniz Letter nr. 4 

67 - 51 - 

68 - 51 - God, 

69 - 51 - God, God, , 

70 - 51 - matter, space, 

71-51- 

72-51- 

73 - 51 - space, , space, space, 

74 - 52 - , space, space, space, 

75 - 52 - space, space, space, space, 
76 - 52 - space, God, God, 

77 - 52 - space, space, space, space, 
78 - 52 - space, 

79 - 53 - God, God, 

80 - 53 - space, 

81 - 53 - God, , time, time, 

82 - 55 - space, time, space, time, 
83 - 55 - 

84 - 57 - space, God, God, 

85 - 57 - God, 

86 - 57 - God, 

87 - 58 - matter, 

88 - 58 - matter, matter, matter, , 
89 - 58 - matter, God, matter, , matter, 
90 - 59 - 

91-59 - 

91-59 - 

92 - 59 - God, God, , 

93 - 59 - 

94 - 61 -, , God, God, space, space, God, 
soul, , soul, 

95 - 61 - God, soul, , , God, 

96 - 61 - soul, soul, God, 

97 - 61 - soul, , God, , God, soul, soul, 
God, 

98 - 61 - God, , , soul, 

99 - 61 - soul, God, God, , 

100 - 61 - soul, soul, soul, God, 

101 - 61 - soul, 

102 - 61 - soul, 

103 -63-,,, 

104 - 63-, 

105 - 63 -, God,,,, 

106 - 65 - , space, time, time, time, space, 
time, God, 

107 - 66 - 

108 - 66 -, 

109 - 66 - God, 

110 - 66-, 


111 - 66 -, , time, , God, space, , God, 
space, time, God, God, space, God, 
matter, matter, space, space, space, 
matter, space, space, matter, space, , 
matter, matter, space, space, , space, 
space, matter, , space, 

===Clarke Letter nr. 4 

112 - 67 - time, time, time, , God, 

113 - 69 - God, matter, matter, , matter, 
God, God, matter, 

114-71 - time, space, time, time, God, , 
God, matter, , God, matter, matter, 

115 - 73 - space, space, matter, space, 
matter, matter, time, matter, matter, 
116 - 74 - space, matter, , , space, 

117 - 75 - space, space, space, space, 
space, God, matter, 

118 - 76 -, , God, space, God, 

119 - 77 - space, space, space, God, space, 
, Space, space, , matter, 

120 - 79 - God, , space, mathematical, 
121 - 80 - space, space, time, 

122 - 81 - God, matter, space, space, God, 
God, matter, God, time, 

123 - 82 - , time, 

124 - 84 - , God, God, God, matter, God, 
125 - 85 - God, matter, , 

126 - 86 - 

127 - 87 - , matter, matter, God, 

128 - 88 - God, , 

129 - 90 - 

130 - 94 - , God, soul, God, soul, , soul, 
131 - 95 - soul, God, 

132 - 96 - soul, soul, 

133 - 97 - soul, matter, God, soul, 
134-98-,,, God,,, 

135 - 99 - God, soul, 

136 - 101 - 

137 - 102 - soul, 

138 - 103 - , mathematical, 

139 - 104-,, matter, 

140 - 105 - God, , 

141 - 106 - space, time, time, space, God, 
142 - 107 - 

143 - 108 - 

144 - 109 - 

145 - 110 - 

146 - 111 -,, mathematical, matter, 
matter, matter, matter, matter, , matter, 
matter, 
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3.2 Processing with ReaderBench 


A first set of processings of the Leibniz-Clarke correspondence corpus were done 
using the ReaderBench platform, a multipurpose framework, which uses NLP for 
performing tasks ranging from concept extraction, computing semantic distances 
between concepts and documents, identification of voices (in the extended sense 
of the polyphonic model presented in the previous section) and their inter- 
influence (personal and social knowledge building, inter-animation, etc.). The set 
of the most frequent concepts were identified and displayed (Figure 3, and a detail 
of it in Figure 4) and as a network (Figure 5). A classical NLP approach was used: 
counting the resulted stems after stop-words elimination and stemming. Part of 
speech tagging was also performed for the separation between nouns and verbs. 


|) ReaderBench- Chat Visualization - oOo X 
Discussion Topic: 2xml 

Contents Topics 
0 Leibniz: 1 Natural religion seems to be great on the decine -n England, where man hold fiat human souls are made of meatier, and hers contend thal God himselfis a corporeal being, +e. a body. [21 547] : | 

igen geaty gh wpeaple| is @ conporeal being, 21ST] : fm 
1 Leibniz: 2 Locke and his followers arent sure whether the sou! is material and naturally perishable. 5 141) 
Fiter only 
2 Leibniz: 3 Newton says that space is an organ-ike a sense-organ- by which God senses things. Butif God needs an organ to sense things by, Rfolows that they dont depend entirely on him and werent produced by hie. [25.727] Doss —y--— 
Leibniz: 4 Newton and his followers also have a very odd opinion regardmg God's workmanship, According to them, God's watch the universe. wold stop working if he dida’t re-wind i froen tine to time! He didn't have enough foresight to give it perpetual motion. This machine 146 9 5 


‘hat he has made is so imperfect that from me to time he has to clean it by a miraculous intervention, and eves has to mend it, as a clockmaker mends his work. The oftener a clockmaker has to adjust his machine and sett right, the clumsier he must be as a clockmaker! i) Verbs 
‘my view, the world always contains the same -amount of- force and energy, which changes only by passing from one material thing to another in accordance with the laws of natere and the beautiful order that God has- pre-established. And | hold that when God works 


miracles, he does f not to meet the needs of nature but to meet the needs of grace. Anyone who thinks differently must have a very mean notion of the wisdom and power of God. [75 374) Topics Relevance | 
(Clarke: 1 Some people in England (andin ofr counties) rejecntura religion or get al wrong thats vey tue, and mucho be lamented But..thisis largely due to the false philosophy of he materlists-a philosophy hat dashes more crecy than any oer wih he mahematica ae amt 
4 pfinoples of philosophy. I's aso very tue that some people say Pat the sous of men are bodes, and others say fis even adout God himselt but those who do so are the great enemies of ie mahemaica prinoples of philosophy-prindiples that prove fiat matier (or body} is the — ae 
‘smallest and most inconsiderable part of fe universe. [40.072] | iz vat 
Date: 2Loce cde somethings impinge was sue wheter fe humax sou as inmate bute on peuple who tae folowedtim iis some mais, ho enemies of mahemaicel pinoples of phinsehy,andwha ace te noting mat 2984 
from Locke except his errors. [21.274] ‘time 2749 
Clarke: 3 Newton doesn’t say that space is the organ God wses to perceme things by, or that God needs any medium by which to perceie things. Quite the contrary. His view is that because God is omnipresent-present everywhere-he percewes all things just by being lace 2488 
_avmetiatly resent to thee. by beng exacty where they are, wherever space that might be; and for ths he doesn’ ned the tlp ofan organ (or anything ese) to mediate between ise and he tings he erceves. Trying o make ts easier o grasp, Newton = 2a 
5 ‘lustrates i by a comparison: The mind of man is immediately present to the pictures or images of things that are formed in the brain by means of the sense-organs, and it smmediately. sees those pictures. and simlarty: God is immessately present to al things in the universe, order a 
‘and immediately sees those things. (Whereas God immediately perceives the things, the human mind perceives the pictures as # they were the things.) In the human case, Newton regards the Drain and sense-organs as the means by which those pictures are formed, not as — oe 
the means by which -the mind perceives those pictures once they have been formed. And in God 's case, Newton doesn't regard things as if they were pictures that had been formed by certain means or organs; he regards them as real things that God himself -has formed and ve 2us 
-Seein al the places where they are, without the belp of any intermediary. This comparison is a that he means when he supposes infinite space to be (as it were) the seasorium of God ., the omnipresent being. [151 24) = en 
Clarke: 4 Among humans, the maker of a machine is rightly regarded as skilful in proporbon to how long a machine that he has made will work properly without any further Snkxering by him. Why? It's because he exercises hes skif only im constrecting, adjusting, or puting point 2008 
7 together certain moving parts-such as weights and springs-whose source of motion is a set of forces that are entirely independent of him; he arranges them in various ways, but he didn’t make them. But with regard to God, the case is quite different as well as assembling god 2005 
‘things into structures, he is himself the author and contineal preserver of their basic forces or powers of mobon. So the fact that nothing happens without his continual regulation and oversight is a true glory of his workmanship and not -something that detracts from it The work 1934 
idea that the world is @ great machine that goes on without intervention by God, like a clock ticking along without help from a clockmaker-that's the idea of materialism and fate. Under cover of declaring God to be a supra-mundane inteligence )59 919, word 1788 
t Leibniz: To Ciarke's 1 1| agree. thatthe prinoples ofthe materialists contribute greatly othe spread ofimpiet. But| see no reason to add thatthe mathematical principles of philosophy are -opposite to those of fie materiaists. Really hey are he same, with ust fis diference: The gueston m4 
materialists who folow Demoontus, Epicurus and Hobbes confine themseNes altogether to mafiemiabcal principles [24 177] ez Ps 
Leibniz: 2 Clarke goes on to say that according to Newton's physics mater is the most inconsiderable part of he universe 2 Thalis because Newton admits empty space as well as matter, and holds fiat mater fills up only 2 very small part of space. But Democrtus and Epicurus (iference 1785 
g maintained the same thing. except frat hey may have beleved fhere to be more mater in the world fian Newton will allow, and as to that | think their opinion is preferable to his, because the more matter here is he more opportunty God has to exercise his wisdom and power. And that mind 4.597 
is just one of several reasons fiat| have for holding that there is no empty space at all. To Clarke's 3(51.4%6] ‘space 1656 
10 Leibniz: 3 In the Appendix to his Optics | nd Newton saying explicly that space is the sensorium of God: and sensorium has always signified the organ of sensation. fhe and his fiends now see fitto mean something diflerent by & | shan Totyect [20 075) _ 7 
11 Leibniz: 4 Cirte supposes that he -mere- presence ofthe suis suficient to make aware of what happens inthe train [15.232] : 
2 Leibniz: 5 The reason why God is aware of everthing is not just his -presence but also tes -acivity he presenes tings by an acton that connualy produces whatever is good and perfect in them, -and of course he is aware of what he & doing- But he comespondence between soul 
‘and body can't be -even party- explained by heir being present to each other, because nefher of fem has any immediate influence over fe other. To Clarke's 4 (28 456 
Leibniz: 6 When we commend a machine, that is primarly because of what it does, not becawse of what caused it and what this reflects in the designer of the machine is his -Skil, not his power. So the reason Clarke gives for praising God's Actually, he says that 
‘mathematical principles’ have that consequence, but i's really Newton's system that he is talking about. Mathematical principles, properly so-called., have nothing to say about this. machine-namely, that he made it entirely, without bringing in any materials from outside.isn 
‘good enough. How does God surpass every other machine-maker? Well Clarke's reason is a part of the story-: God makes the whole thing, whereas others have to be given materials to work wpoe: so he sarpasses them in power. But God's excellence also has another 
13 source, namely his -wisdom, waich shows in his machine's lasting longer and moving more regularly than machines made by anyone else. When you buy a watch you don't care whether the watchmaker made every part of it himself or got the parts from elsewhere and merely 
assembled them to make the watch-provided the watch goes right! Even ifthe workman had a God-given ability to create the matter that the wheels are made of, what you as the buyer of the watch will want to know is whether be had a different God -given ability, namely the gift 
of assembling the parts to make a watch that runs property! Similarly, someone looking for reasons to be pleased with God's work wil want a better reason than the one that Clarke bas produced. His supposed reasce is really just a dodge that he was forced into -by his refusal 
tocredit God's machine wit the absolute regulary that isis chief glory. [148 £23, 
mn Leibniz: 7 God's sial has to be infintely superior to that ofa -human- workman. The mere facts about what he produces do show God's power, but cont adequately convey his wisdom. Those who fink othenmse-achnowledaond the power Dut nat properly admiing the wisdom ofthe 
‘source of things-wil fal into exactly the same error as the materialsts and Spinoza, though hey ty keep them at arms’ lengh [29 417] 
6 Leibniz: 8| 'm not saying fiat he material world is 2 machine (a watch, say) fat rans without God’ intervening, and I have pretty strongly insisted fiat the things he has created need his continual infuence. But| do say thatthe matevial world is a watch thatruns without needing to be 
mended dy God otherwise we would have to say that God changes his mand -n fact. God has foreseen everyPing, and for anything that mught go wrong he has prowded a remedy in advance. There is mi his works a harmony, a pre-established deauty. [50.492] 
i Leibniz: 9 This opinion doesn't exclude God's providence or his govemment of the world: on the contrary, & makes it perfect A tue dine providence requires perfect foresight-and a’so provision in advance for any remedies that will tum out to be needed. Otherwise God must be lacking 
efter in the wisdom to foresee Rings or the power o provide for them in advance. Hel be like the God ofthe Socintans [32817] 
a a a el a Mu 
| Paficpantinteracion Time evolubon | Collaboration - Socal KB | ‘Sdectvoioes Cena natant cnc 
————— 
|  Paficpant evoution Colladoraton-Voioe Ovefapping | Display voice intr-arimation View correlated concepts | 


Fig. 3. The basic analysis performed by ReaderBench: 
The list of utterances and the most frequent concepts. 
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Topics | Relevance | 
thing 3.461 |a 
reason 3.319 
way 3.166 
part 3.104 
matt 2.984 
time 2.749 
place 2.489 
world 2.289 
order 2.282 
sense 2.252 
nature 2.245 
fact 2.077 
idea 2.05 
point 2.006 
god 2.005 
work 1.934 
word 1.788 
question 1.783 
power 1.78 
principle 1.763 
difference 1.745 
mind 1.697 
space 1.656 
situation 1.655 
body 1.637 


cause 1.635 |¥ 


Fig. 4. A detail from Figure 3. 


The semantic distance between concepts was computed in ReaderBench using 
Latent Semantic Analysis (LSA), Latent Dirichlet Allocation (LDA) and distances 
on the implicit network of sysnsets of WordNet [8]. In Figure 5 the semantic 
distances between concepts are depicted in the network as physical (Euclidian) 
distances. The size of the words for concepts reflects the frequence of their 
apparition in texts. 
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niting 2 
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P CT Ee] BiFileEp.. @f Until. @ h © © [) @inbox(.. fj comm... WA repofle.. BH) Reader... PB Reader. “~ a@2eone @ = =) nc 1339 Bl 


Fig. 5. The semantic distances between concepts. 
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There were numerous references made by Leibniz and Clarke between the letters, 
as shown in Table 1. Figure 6 shows their sequence in time as they were displayed 
by the ReaderBench platform. The length of the rectangles is proportional with 
the length of the letters, and the relative position of the links correspond to the 
positioning of the references in text. 


Table 1. The number of references 


Letter number 
References 
1 2 3 4 
Clarke 4 12 17 35 
Leibniz - 12 17 46 


ReaderBench uses the LDA method [9] for identifying voices in texts. LDA 
detects topics, that means sets of semantically close words that are frequently 
appearing in text. For example, Figure 7 displays the voices identified in the 
correspondence between Leibniz and Clarke. User may select from the 
ReaderBench interface the voices that s/he wants to analyze. 


| ReacterBench - Chat Time Evolution on o 
Chat Evolution 


Participant 


SAA ARMA 
\ 


Fig. 6. References between utterances. 


For example, the following voices were selected and a statistic of them is 
displayed in Figure 8: 


(god, thing, space) (sensorium) 

(matt) — matter (word, intelligence, discussion) 
(eternal, perfect, perpetual) (mathematical) 

(word, intelligence, discussion) (sensorium) 

(mathematical) (philosophy, metaphysics) 
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Fig. 7. Selection of voices. 


\2| ReaderBench - Chat Voices Statistics -— 7 xX 
D  \Woice ‘No.Words Average uta... Entopy ita. Average Recu... StdevRecure,.. Average sen. Stdevsentime.. 

0 (godthing,space) 3207 0.0 4973 0.035 0.184 0,863 

1 (matt) 50 0.0 3974 5721 8.018 0,34 

2 (eternal perfect perpetual) 3 0.0 4226 5.167 5757 0.253 

3 (wordjintelligence discussion) 19 00 4,039 7706 6.745 0.205 

4. (mathematical) il 0.0 3.596 138 19.487 0,195 

5 (sensorium) il 00 3619 9474 41.006 0,19 

6 (philosophy,metaphysics) 1 0.0 2.966 115 26.636 0.16 


Fig. 8. Statistics of voices. 
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ReaderBench displays the inter-animation of voices in Figure 9. 


The utterances that are constituted as a voice starting from one topic, are 
displayed on an horizontal line. 


The colors (red and blue, in our case) correspond to the two authors (the “voices” 
of Leibniz, respectively Clarke). 


Some other visualisations are provided for helping the investigation of the joint 
knowledge construction and the inter-influence of voices (see Figure 10). 
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Fig. 9. Voices’ inter-animations. 
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|) ReaderBench - Collaboration as Voice Overlapping 
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Fig. 10. Various visualizations of the knowledge construction and voice inter-influences. 


4. Conclusions and future developments 

Corpora of correspondence containing debates may be annotated, starting from 
the polyphonic model, in a complex way, which allows the extraction and 
visualization of various data, such as what are the most important discussed 
concepts and their semantic relationships, the evolution of the debate, and the 
inter-animation of the voices (in an extended sense, discussed in the paper). 


The annotation structure will be extended for the inclusion of divergences and 
convergences [7] and for more details for the indirect utterances (“iutt’’). 
Visualization means for these new elements are also under consideration. 


One important goal is to enhance researchers to have a hermenophore attitude 
[10], that means for facilitating a hermeneutic analysis of the texts. 
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